OBJECTIVES The purpose of this study was to investigate the effect of post-exercise ankle-brachial index (ABI) on the incidence of lower extremity (LE) revascularization, cardiovascular outcomes, and all-cause mortality in patients with normal and abnormal resting ABI.
. However, patients with PAD commonly present with exercise-induced symptoms (claudication); therefore, it is unclear whether post-exercise ABI measurement would have an effect on clinical decision making (LE revascularization rate) beyond that of normal or abnormal resting ABI (6) . Furthermore, there are limited data on the prognostic implications of post-exercise ABI beyond that of resting ABI (6) (7) (8) (9) . Table 1 ), were imputed using the R package "mice 2.22" (11) under fully conditional specification, where 10 datasets were imputed and one complete dataset was selected at random for further analysis.
METHODS
Survival analysis was performed by Kaplan-Meier curves and the log-rank comparison. Groups were compared using unadjusted and multivariableadjusted (for all variables in Table 1 ) Cox proportional hazard regression models. In a separate analysis, propensity score matching was performed for all baseline characteristics in Table 1 , utilizing a greedy matching algorithm in a 1:1 fashion (12).
Outcomes were then analyzed between propensity Table 2 ).
A total of 1,462 (52%) patients were classified in group 1 (NR/NE), 350 (13%) patients in group 2 (NR/AE), 219 (8%) in group 3 (AR/NE), and 759 (27%) in group 4 (AR/AE). Baseline characteristics for all 4 groups are presented in Table 1 . There were significant differences with regard to baseline comorbidities and medical treatment between ABI groups (Table 1) . When comparing group 1 (i.e., patients without PAD) with the other groups (i.e., patients with PAD), patients in group 1 (NR/NE) were more likely to be nonsmokers, and were less likely to have coronary artery disease, prior stroke, or diabetes.
Patients in group 1 were also less likely to be on baseline aspirin, clopidogrel, or statin therapy, which is reflective of the fact that patients with PAD (groups 2, 3, and 4) often have other comorbidities (13) (14) (15) .
UNADJUSTED AND MULTIVARIABLE-ADJUSTED
ANALYSIS. In unadjusted analysis, there were significant differences in the incidence of LE revascularization, MACE, and all-cause mortality between the ABI groups (p < 0.001 for all comparisons) ( Table   3 ). Similarly, when comparing group 4 (AR/AE) to group 3 (AR/NE), an abnormal post-exercise ABI was also associated with an increased rate of LE revascularization (adjusted HR: 1.59, 95% CI: 1.11 to 2.28; p ¼ 0.01) but no differences in MACE or all-cause mortality (Online Table 4 ). Patients were more likely to undergo lower extremity revascularization if the referring physician was a vascular surgeon, a vascular medicine specialist, or a cardiologist compared with a primary care physician (Online Table 5 ) or if the patients presented with intermittent claudication or Values are mean AE SD or n (%).
ABI ¼ ankle-brachial index; AE ¼ abnormal ankle-brachial index post exercise; AR ¼ abnormal ankle-brachial index at resting; NE ¼ normal ankle-brachial index post exercise; NR ¼ normal ankle-brachial index at resting. Values are n (%). Statistical significance determined by chi-square testing at p < 0.05.
MACE ¼ major adverse cardiovascular events; other abbreviations as in Table 1 .
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DISCUSSION
We found that abnormal post-exercise ABI testing is Therefore, post-exercise ABI is clinically valuable among those with either a normal or abnormal resting ABI, and thus should be considered in all patients presenting with symptoms of claudication.
To our knowledge, this is only the second study (6) to explore the clinical effect of abnormal postexercise ABI on LE revascularization, and one of few studies (6) (7) (8) (9) The log-rank test revealed statistically significant different all-cause mortality rates across all 4 ABI groups over time (p < 0.001). Abbreviations as in Figure 1 . We also noted that a total of 761 patients in group 1 (NR/NE) and 84 patients in group 3 (AR/NE) had similar or an increase in their ABI post exercise.
Although the exact mechanism for this is unknown, similar findings have been described by others (6, 9) . Abbreviations as in Tables 1 to 3 .
PERSPECTIVES WHAT IS KNOWN?
The current ACC/AHA guidelines do not recommend post-exercise ABI measurement when the resting ABI is abnormal; however, post-exercise ABI, unlike resting ABI, may more accurately represent blood flow at the time when patients experience claudication.
WHAT IS NEW? In our analysis, post-exercise ABI was associated with a 2-fold increase in lower extremity revascularization rate even among patients with abnormal resting ABI.
WHAT IS NEXT? Future properly conducted prospective studies should confirm the diagnostic and prognostic utility of post-exercise ABI.
